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HETEROMORPHIC POLLEN GRAINS IN POLYMNIA' 

T. Richard Fisher and James R. Wells 


During the course of a biosystematic study of the genus 
I^olymnia, it was discovered that one population (Wells 254) 
of P. laevigata Beadle contained an extremely higii percent¬ 
age of different pollen shapes and sizes. This collection was 
taken from a population 5 miles southeast of Monteagle, 
Tennessee on U. S. Route 41. The plant was transplanted to 
the greenhouse and all iiollen samples were taken from the 
living plant. This station was made known from jn’evious 
collections of Ford and Russell for the University of Ten¬ 
nessee in 1946. Flowering heads were preserved in 3 parts 
95 G ethyl alcohol and 1 pail acetic acid. The immature 
pollen was stained with aceto-carmine and studied for over¬ 
all shape and number of nuclei. Aniline blue in lactophenol 
was u.sed to study stainability of the matui-e jiollen grains. 
Voucher slides are on deposit at The Ohio State University. 


RESULTS 


From observation of several hundred pollen grains, five 
morphological types were easily discerned as follows; 


‘Uiiblication 675, The Department of Botany and Plant Pathologfy. The Ohio State 
ITniversity. Cniumbus 10, Ohio. 
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1. uninucleate and spherical (fig. 2, 3, 5) 

2. binucleate and elliptical (fig. 4) 

3. trinucleate and kidney bean-shaped (fig. 3) 

4. trinucleate and ovoid (fig. 4) 

5. quadrinucleate and spherical (fig. 2, 5) 

The above morphological forms were placed in four 
groups based on the number of nuclei in each pollen grain 
(table 1). In a sample of 500 randomly selected pollen 
grains, the uninucleate condition had a frequency of 68% 
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Plate 1273 


Kij^ures 1-6. Photographs of Pohjwnia la/vipata showing: jilant and various jiollen 


forms. Fig. 1. Immature plant. Figs. 


^ • 11 , 


Variable nuclear condition and 


mor- 

Large 


phologic forms of pollen. Fig. 6. Mature pollen, large and small si)heres. 
spherical pollen grains in figures 2, 5, and 6 are 25a in diameter; small uninucleate 
spherical forms are 15a in diameter. 
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and the grains were about 15;u in diameter. This is the con¬ 
dition normally observed in other populations of this species. 
The trinucleate condition was the least observed condition, 
only 1.4% of the sample. 

It is a common practice in taxonomic studies to use pollen 
stainability using aniline blue and lactophenol, as an index 
of pollen viability. Since this stain often obscures nuclear 


detail, i*endering an exact count of nuclei uncertain, the pol¬ 
len was grouped into two categories; namely, “large” and 
“small.” The “large” group included quadrinucleate and 
trinucleate forms. The “small” group included the uninucle¬ 
ate and binucleate forms. There were a few instances in 
which the size of the pollen and its orientation made group¬ 
ing difficult but familiarity with the material was thought to 
have avoided such miscalculation. The results of this treat¬ 
ment are shown in table 2. 


From a random sample of 500 pollen giains, 77.5% fell 
into the “small” group and proved to be 94% stainable. The 
lai’go i)()llen grains represented by 22.5% of the total sample 
wei’e 88''r stainable. In other words, the fj-equency of stain- 
ability among the smaller pollen grains was higher than for 
the larger. Oi’dinarily, when such a stainability test is 
applied to large and small pollen, the smaller pollen usually 
fails to become stained. 


DISCUSSION 


Dimorphic pollen has been reported j)reviously. Lee 


(1901) 


diflo 


pollen from the same flower; namely, hemisphei-ical, fertile 
gi-ains and elongate, sterile grains. Erdtman (1952) noted 
two pollen shapes in two different plants of Primula farin- 
osa. Punnett (1923) reported round pollen versus long 
pollen in different plants of Lathryus odorntus. Clark 

(1940) observed variation in the number of nuclei in pollen 
of Zea mays. 

In P. lacviyata, both anomalies ai-e combined within the 
same plant: that is, variation in the number of nuclei and 
the shape of pollen grains. Moreover, there are not just 2 
shapes of pollen (dimorphism) but 4 distinct shapes. 
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This assemblage of pollen forms coupled with variation 
in number of nuclei is termed “heteromorphic pollen.” To 
the authors’ knowledge, this term has not been used previ¬ 
ously. No meiotic abnormalities were observed using the 
aceto-carmine squash technique. The gametic chromosome 
number is n = 15. First generation hybrids have been ob¬ 
tained involving P. laevifjata and P. canadensis but only one 
hybrid resulted from 38 attempted crosses using this plant 
(Wells 254) as the pollen parent. 

Two reasonable explanations can be proposed to account 
for this heteromorphic pollen. First, failure of wall forma¬ 
tion at the completion of meiosis II would account for a 
pollen grain with four nuclei. Second, and we believe more 
plausible, an erratic precocious division of the microspore 
nucleus. This population of Tennessee plants will be revisit¬ 
ed and an attempt made to secure more material for a 
thorough developmental study. 

SUMMARY 

One population representative of P. laevigata was found 
to contain 4 kinds of pollen grains in respect to number of 
nuclei and four kinds in respect to shape. If large and small 
spheres are considered separately, there are 5 kinds of pollen 
grains. The smaller sized pollen were uninucleate; the larger 
quadrinucleate. A term suggested for this type of pollen 
found on the same plant is “heteromorphic pollen.” Although 
no explanation for this condition is known, two theories are 
proposed; namely, failure of wall formation at the termina¬ 
tion of meiosis II and ei-ratic precocious divisions of the 
microspore nucleus. 
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Table 1. The number and frequency of nuclei i)ei' pollen 

erain from a random sample of HOO jiiains. 


number 


frequency 

1 


CO 

9 


. 58 (ii.d';) 

o 


. 7 (1.4';) 

A 


. 95 (19';) 


Total 

500 (100'.) 

Table 2 

. The stainability and fiequency 
pollen from a random sample of 

of small and larj^e 

500 grains. 

.stainal)ility 


f i‘t‘(iuuiu'y 


small pollen 

t" stain 
— s'tain 


Total 


add (04S ) 
23 ( d', ) 


389 (100^) 


larji’e )iollen 
-1- stain 
— stain 


98 (88.;:';) 
13 (11.7%) 


Total 111 (!(»()':) 


chan(;es in flora of the machias seal 

ISLANDS 


Radcliffe B. Pike and Albion R. Hodgdon 


I J 


Macliias Seal Islands, tit tlie entrance to the Bay of Fiindy, 
have occupied a prominent jtlace in ornithological literature 
ever since IdOo when they were named Les Isles des Perro- 
quets or the Parrot Islands by Champlain, A number ot 
studies were made here by Audubon, and at the present time, 
a bird stinctuary is maintained by the United States Govern- 

‘This rosoarch is part of a iirojeot enlitle<l “Florist ir ami Phytovreoj,;raphic Invosti- 
^%ition of the Wolf Islands and Other Islands in the Hay of Funly,” which was sup¬ 
ported in part by a from the Central University Research F'und of the 

(Jradiiate School of the University of New Hampshire and ia part by a Krant from 
the Society of the Si^n^a Xi. 

Published with the approval of the Director of the New Hampshire AK^ricultural 

Experiment Station, as Scientific C<mtribution No. 300. 
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